Prostatic intraepithelial neoplasia in mice with conditional disruption of the retinoid X receptor alpha allele in the prostate epithelium.
Retinoids, which are important regulators of cell growth, differentiation, and apoptosis, have been used in treatment or chemoprevention of multiple cancers including prostate cancer. To elucidate the mechanism of action of retinoids in the context of the prostate, we used the Cre-loxP system to disrupt the retinoid X receptor alpha (RXRalpha) gene specifically in the prostatic epithelium of the mouse. Evidence for tissue-specific gene inactivation was obtained at DNA, RNA, and protein levels. Phenotypic changes in the prostate in the homozygous animals of different age groups ranging from 1 to 15 months were investigated. Developmentally, prostatic ductal branching appeared to be increased from the loss of RXRalpha function. There was also a significant change in the profile of secretory proteins in the RXRalpha mutant prostate relative to littermate controls with intact RXRalpha allele. Histopathologically, homozygous RXRalpha-deficient prostates showed multifocal hyperplasia as early as 4 months of age. Lesions, which could be described as low-grade prostatic intraepithelial neoplasias, were detected after 5 months. Subsequently, beginning at approximately 10 months, high-grade prostatic intraepithelial neoplasias developed in some animals. The incidences of low-grade prostatic intraepithelial neoplasias and high-grade prostatic intraepithelial neoplasias among the animals 10-15 months of age were 62 and 17%, respectively. The heterozygous mutant mice also developed similar prostatic phenotypes but in a delayed manner, implying a role of haploinsufficiency. Together, these results indicated for the first time that a major component of retinoid action in the prostate is mediated by a retinoid receptor, RXRalpha, the inactivation of which in the prostatic epithelium leads to the development of preneoplastic lesions.